Mechanisms mediating the vasodilatory effects of juglone in porcine isolated coronary artery.
Juglone (5-hydroxy-1, 4-naphthoquinone), is a natural phenolic compound that has been shown to relax smooth muscle. Therefore the aim of this study was to determine the effect of juglone on vascular tone using porcine coronary artery (PCA). Segments of PCA, with or without endothelium, were mounted for isometric tension recording in isolated tissue baths and precontracted with the thromboxane A2 analog U46619 or KCl. After pre-contraction, cumulative concentrations of juglone were added to the tissues, in the presence or absence of a variety of inhibitors on intracellular signaling pathways. Juglone (10-9 to 10-5 M) produced a concentration-dependent relaxation of the PCA which was reduced in endothelium-denuded vessels, as well as in vessels pre-treated with the nitric oxide synthase inhibitor L-NAME, indicating that at least part of the effect of juglone is mediated through an endothelium, NO-dependent mechanism. Juglone also inhibited contractions in response to influx of extracellular calcium and release of intracellular calcium, indicating that juglone may inhibit a common signaling pathway downstream of calcium. Contractions to the protein kinase C activator Phorbol 12-myristate 13-acetate were also reduced by juglone, suggesting that juglone might be acting through inhibition of protein kinase C. In summary, juglone produces a relaxation of the porcine coronary artery through activation of the nitric oxide pathway and inhibition of calcium-induced contractions.